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ABSTRACT 


Objective: Fournier's gangrene (FG) is a rare necrotizing fasciitis affecting genital and peri- 
anal areas. This study aimed to provide data on predicting factors, mortality rates, and fac- 
tors affecting mortality in comparison of survivors and non-survivors in patients with FG. 


Materials and Methods: This study included a retrospective analysis of patients diagnosed 
with FG between 2008 and 2018. 


Results: A total of 97 patients with FG were included in this study. Of the patients, 72 (74%) 
were male. The mean age was 56.03+13.92 years, and the median was 57 (21-90). The mor- 
tality rate was 21.6%. The most frequently isolated microorganism from tissue and blood 
cultures was Escherichia coli (43%-42%). The median Fournier’s Gangrene Severity Index 
FGSI) and Uludag FGSI (UFGSI) scores were 4 (0-20) and 5 (1-22), respectively. In the univar- 
iate model, mortality risk increases 7.18 times (p=0.001) in patients with two or more co- 
morbidities, 1.31 times as the FGSI score increases (p<0.001), 1.28 times as the UFGSI score 
increases (p<0.001). When the cut-off value was set as 8 for the FGSI score, the sensitivity 
was 71.43%, and the specificity was 73.68%. The sensitivity was 73.43%, and the specificity 
was 75% when the cut-off value was set as 6 for the UFGSI score. In the univariate model, E-mail: 

the mortality risk of those with hypotension was 6.07 times higher (p=0.003); as the platelet ftemucin@yahoo.com.tr 
count increased, mortality risk decreased (odds ratio [OR]=0.99; p=0.02). The mortality risk 
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of those hospitalized in the intensive care unit (ICU) was 16.5 times higher than those fol- 
owed in the ward (p<0.001). In the multivariate model, this ratio was 6.49. 


Conclusion: We concluded that FGSI and UFGSI scores could be used to predict mortal- 
ity. Management of FG requires a multidisciplinary approach. Empiric treatment should 
include carbapenems and be de-escalated once getting the culture results. Authors from 
different centers should report their experiences to help reveal the ideal treatment and 
evaluate the consequences. 
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INTRODUCTION 


higher mortality rates if tre 
ier (1). The main etiological factors are colorec- 


ear. 
tal 
inc 


ournier’s gangrene (FG 
of genital or perianal areas. Typically, FG 


is necrotizing fasciitis 


is 


an infection of polymicrobial origin and has 


atment is not initiated 


30%-50%) and genitourinary origins (20%-40%), 


£; 


uding anorectal infections, genitourinary in 


Ec- 


tions, and trauma or local injuries to the perineal 
and genital skin (1). In addition, Streptococcus spp., 
Staphylococcus spp., and Escherichia coli are frequent- 


ly 
(2). 


lymphopro 
and malnutrition (3). 


isolated microorganisms from tissue cultures 


Risk factors for infection are diabetes mellitus 
(DM), chronic alcoholism, chronic renal failure, 


iferative diseases, chronic steroid use, 


Treatment must be started immediately, includ- 


ing 


broad-spec 


hemodynamic stabilization and infusion 


of 


trum antibiotics that cover possible 


agents and surgical debridement. The FG Severi- 
ty Index (FGSI) developed by Laor et al. has been 
used for risk assessment (4). In 2010, Yilmazlar et 
al. modified this scoring system and enlarged the 
parameters of analysis by adding age and disease 
severity and published it as the Uludag FGSI (UFG- 
SI) (5). These scoring systems have been used to 
predict mortality. 


HIGHLIGHTS 
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Our study consisted of 10 years of data; we con- 
sidered that resistance rates in our patients in- 
creased in recent years. 


Of our patients with Fournier’s gangrene (FG), 
55.7% had a urogenital origin. 


All of our patients were evaluated by both Fourni- 
er’s Gangrene Severity Index (FGSI) and Uludag 
FGSI (UFGSI), and scores were statistically signif- 
icantly higher in non-survivor patients than sur 
vivors. 

We found that hypotension was statistically sig- 
nificantly higher in non-survivor patients. 

Most of our patients had thrombocytopenia, ane- 
mia, and hyponatremia, and these parameters 
were significantly higher in non-survivors. 


The primary aim of this study was to identify eti- 
ological origins and responsible pathogens in pa- 
tients with FG and help therapeutical approach. 
The secondary aim was to provide data on predict- 
ing factors such as FGSI score, mortality rates, and 
factors affecting mortality in comparison of survi- 
vors and non-survivors in patients with FG. 


MATERIALS AND METHODS 


This study included patients diagnosed with FG in the 
hospital of Ondokuz Mayis University School of Med- 
icine between 2008 and 2018. Patients who were fol- 
lowed up in general surgery and intensive care units 
(ICUs) and those consulted by the infectious diseases 
and clinical microbiology clinic were evaluated retro- 
spectively. Patients were diagnosed with anamnesis, 
physical examination, and clinical and related labo- 
ratory findings besides radiographic examinations. 


Our tertiary hospital had 1100 clinical beds and 50 
adult intensive care beds. The clinical records were 
obtained by searching the hospital database. We 
excluded patients with no definite diagnosis and 
younger than 18 years. Demographical features, co- 
morbid diseases, laboratory parameters, laborato- 
ry risk indicators for necrotizing fasciitis (LRINEC) 
scores (6), FGSI (Physiological parameters: tem- 
perature, heart rate, respiratory rate, serum potas- 
sium, sodium, creatinine, hematocrit, white blood 
count, serum bicarbonate [venous]) and UFGSI 
(FGSI scores added to dissemination score [urogen- 
ital and/or anorectal region, pelvic region, extend- 
ing beyond the pelvic region] and age score) scores 
were recorded (Table 1) (4, 5). 


A definitive microbial diagnosis in FG is achieved by 
deep tissue or positive blood cultures rather than 
superficial tissue cultures because of the mislead- 
ing results of the superficial wounds (7). The iso- 
lates were identified using conventional methods 
and VITEK® MS (bioMérieux, Marcy I’Etoile, France) 
automated system. The antibiotic susceptibility 
was tested with the VITEK® 2 Compact (bioMérieux, 
Marcy l’Etoile, France). The susceptibility of the iso- 
lates was evaluated according to the criteria of the 
Clinical and Laboratory Standards Institute (CLSI) 
and the European Committee on Antimicrobial 
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Table 1. The Fournier’s Gangrene Severity Index (FGSI) and the Uludag Fournier's Gangrene Severity Index (UFGSI)*. 
eee 
Variables +4 +3 +2 +1 0 +1 +2 +3 +4 
(A) Physiological parameters 
Temperature (°C) >41 39-40.9 - 38.5-38.9 36-38.4 34-35.9 32-33.9 30-31.9 <29.9 
Heart rate >180 140-179 110-139 - 70-109 55-69 40-54 <39 
Respiratory rate >50 35-49 25-34 12-24 10-11 6-9 : <5 
Serum potassium (mmol/L) >7 6-6.9 5.5-5.9 3.5-5.4 3-3.4 2.5-2.9 - <2.5 
Serum sodium (mmol/L) >180 160-179 155-159 150-154 130-149 120-129 110-119 <110 
ee a TOON OSETOE) asa 2-3.4 1.5-1.9 : 0.6-1.4 : <0.6 : : 
Hematocrit (%) >60 - 50-59 46-49 30-45 - 20-29 - <20 
White blood count (x1000/mm3) >40 - 20-39.9 15-19.9 3-14.9 - 1-2.9 - <1 
ae aa venous) >52 41-51 2 32-40 22-31 : 18-21 15-17 <15 


(B) Dissemination score 


Fournier’s gangrene confined to the genitourinary and/or anorectal region, add “1” 


Fournier’s gangrene confined to the pelvic region, add “2” 


Fournier’s gangrene extending beyond the pelvic region, add “6” 


(C) Age score 


Age 260 years, add “1” 


Age <60 years, add “0” 


*FGSI = A, UFGSI = A+B+C 


Susceptibility Testing (EUCAST). 


tative data and as frequency (percent) for categorical 
data. The statistical significance was set as p< 0.05. 
The statistical analyses were performed using the 


Statistical Package for Social Sciences (SPSS) 23.0 (IBM 
Corp., Armonk, NY, USA). Compliance with normal 
distribution was evaluated by Kolmogorov-Smimov 
and Shapiro-Wilk tests. An independent two-sample 
t-test was used to compare normally distributed data 
according to paired groups. Mann-Whitney U test was 
used to compare the non-normally distributed data 
within the paired groups. Pearson's chi-squared test, 
Yates’s chi-squared test, and Fisher's exact test were 
used to compare categorical data; multiple compar- 
isons were analyzed with Bonferroni corrected Z test. 
Risk factors affecting mortality were analyzed by bina- 
ry logistic regression. Receiver operating characteristic 
(ROC) analysis was used to determine the cut-off val- 
ues of FGSI and UFGSI scores to predict mortality. The 
results were presented as mean +standard deviation 
(SD) and median (minimum-maximum) for quanti- 


The Ethical Committee of Ondokuz Mayis Univer- 
sity approved the study on October 02, 2019, with 
approval number 354. 


RESULTS 


A total of 97 patients with FG were included in this 
study. Of the patients, 72 (74%) were male, and 25 
(26%) were female. The mean age was 56.03+13.92 
years, and the median was 57 (21-90). The disease 
originated from the genitourinary region in 55.7% 
of patients. Eight (8.3%) patients had a history of 
trauma. Nosocomial infection after surgery devel- 
oped in 11 patients (11.5%). Twenty-five patients 
were hospitalized in the ICU. On admission to the 
emergency unit, laboratory values of patients were 
as follows: median white blood cells (WBC) count, 


| This work is licensed under a Creative Commons Attribution-Non Commercial 4.0 International License. 
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Table 2. Characteristics of survivors and non-survivors. 


Factors Non-survivors Survivors Total p 
(n = 21) (n = 76) (n=97) 

Female / Male (n, %) 7 (33.3) / 14 (66.7) 18 (23.7) / 58 (76.3) 25 (25.8) / 72 (74.2) 0.54 
Comorbidities (n, %) 

DM (n=43) 

Cancer (n=11) 15 (71.4) 40 (52.6) 55 (56.7) 0.197 
CRF (n=10) 

Other (Cirrhosis, etc.) (n=4) 
Presence of DM (n, %) 10 (47.6) 33 (43.4) 43 (44.3) 0.925 
Dit ies ia 8 (38.1) 6 (7.9) 14 (14.4) 0.002 
ae eUngerital s- Ana teeal 8 (44.4) / 10 (55.6) 41 (58.6) / 29 (41.4) 49 (55.7) / 39 (44.3) 0.418 
Extent of the disease (n, %) 

Grade 1 12 (60) 61 (83.6) 73 (78.5) 

0.051 

Grade 2 4 (20) 8 (11) 12 (12.9) 

Grade 3 4 (20) 4 (5.5) 8 (8.6) 
Blood culture (n=39) (n, %) 3 (25) 4 (14.8) 7 (173) 0.654 
Acute renal failure (n, %) 6 (28.6) 9 (11.8) 15 (15.5) 0.086 
Hypotension (n, %) 8 (38.1) 7 (9.2) 15 (15.5) 0.003 
Need for ICU (n, %) 15 (71.4) 10 (13.2) 25 (25.8) <0.001 
LRINEC score above 6 (n, %) 9 (42.9) 32 (42.1) 41 (42.3) 1 
UFGSI score above 9 (n, %) 12 (57.1) 15 (19.7) 27 (27.8) 0.002 


138 (43-350) 


143.5 (61- 635) 


Mean+SD Mean+SD Mean+SD 
Median (min-max) Median (min-max) Median (min-max) 
ree oe oe oe semmeros2 | oan 
Number of surgical attempts sired q — : a es " 0.049 
WBC (mm?) ened 2.69 150,17.24+11,870.02 14,656.8411,324 056 
,700 (100-30,000) 12,150 (60-99,000) 12,300 (60-99,000) 
remestin — 2. forse oo 
Pate ce oe ee | at 
Serum creatinine (mg/d) 120278) 0.95 (03115) 10802115) on 
Sera sen (3 ee oe Eee | om 
Serum potassium (mEq/L) 1G. ae eee re a 0.593 
Serum itn (re a ae orear, | oon 
Glucose (mg/dL) 153.24+82.2 203.05+135.08 192.274126.84 0.15 


142 (43- 635) 
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Continue to Table 2 
CRP (mg/L) een an ease 0.417 
LRINEC score cee cee 7 nae 
FGSI score recy ay bier <0.001 
UFSGI score : oe - ern hoy <0.001 


CRF: Chronic renal failure, LRINEC: Laboratory risk indicators for necrotizing fasciitis, FGSI: Fournier’s Gangrene 
Severity Index, UFGSI: Uludag Fournier’s Gangrene Severity Index, DM: Diabetes mellitus, ICU: Intensive care unit, 


WBC: White blood count, CRP: C-reactive protein. 


Grade 1: Genitourinary and/or anorectal region, Grade 2: Pelvic region, Grade 3: Extending beyond the pelvic region. 


12,300/mm? (60-99,000/mm*), median C-reactive 


Table 3. Risk factors affecting mortality with binary logistic regression. 
protein (CRP) 203.5 mg/L (5.7-450 mg/L), mean he- 
moglobin 10.7+2.2 g/dL, and mean platelet count Univariate Multivariate 
271,000 +148,391 pL. At least one comorbid disease 
was noted in 56.7% of patients, such as DM, cancer, OR (95% Cl) le OR (95% Cl) P 
chronic renal failure, and cirrhosis, 14% of patients Gender (Male) 1.611 (0.56-4.61) | 0.373 | 0.79(0.13-4.71) | 0.799 
had two or more comorbidities associated with 7 
: : . Comorbidities 2.25 (0.79-6.42) 0.13 1.01 (0.09-10.90) | 0.995 
mortality (p=0.002). All patients underwent imme- 
diate surgical debridement within 24hours, andthe | Gited 7.18 (2.14-24.14) | 0.001 | 4.12 (0.55-30.94) | 0.169 
median number of surgical attempts was 1 (1-24). comorbidities 
Moreover, 16 patients (17%) underwent colostomy Diabetes mellitus | 1.19 (0.45-3.12) | 0.732 | 1.59 (0.09-28.32) | 0.754 
procedures. The median duration of hospital stay nee 
was 20 days (1-199), and the mortality rate was sunsieaisteanipes || MTGE IMR) | GRE) MO ip ee ta) | Gas? 
21.6%. The mortality rates in females and males Etiology 1.77 (0.62-5.02) | 0.285 = a 
were 28% and 19.4%, respectively. (genitourinary) 
FGSI 1.31 (1.13-1.51) | <0.001 | 0.92 (0.54-1.57) | 0.763 
The median LRINEC score was 5 (0-11); in 42% of | Urs) 1.28 (1.13-1.45) | <0.001 | 1.27 (0.78-2.08) | 0.34 
patients, the score was above 6 and was not asso- 
ciated with mortality. The median FGSI and UFGSI a el ee eee 
scores were 4 (0-20) and 5 (1-22), respectively. FGSI, rea 1.68 (0.86-3.28) | 0.129 ee -_ 
UFGSI, number of surgical attempts, two or more 
associated comorbidities, hemoglobin and platelet hl ad ca cise I Mac ii cose HM Ell 
counts, serum creatinine and serum sodium lev- Glucose (mg/dL) 0.99 (0.99-1) 0.121 0.993 (0.987-1) | 0.066 
els, hypotension, and hospitalization in ICU were CRP (mg/L) 0.99 (0.99-1) 041 me 2 
associated with mortality. We found no statistical- 
a ee : ESBL 1.74 (0.33-9.19) | 0.512 ss a 
ly significant associations between sex, age, etiol- 
ogy, the extent of the disease (genitourinary and/ Blood culture 1.92 (0.36-10.32) | 0.449 ae os 
or anorectal region, pelvic region, extending beyond Need for ICU 16.5 (5.19-52.48) | <0.001 | 6.486 (1.22-34.38) | 0.028 
the pelvic region) DM, acute renal failure, WBC, and ; ; 
y OR: Odds ratio, Cl: Confidence interval, FGSI: Fournier’s Gangrene Severity Index, 
mortality (p>0.05) (Table 2). UFGSI: Uludag Fournier’s Ggangrene Severity Index, ICU: Intensive care uni 


Risk factors affecting mortality were analyzed using 
binary logistic regression as univariate and multi- 


WBC: White blood count, CRP: C-reactive protein, ESBL: Extended spectrum beta- 


lactamases. 


variate models. In the univariate model, the mortal- 
ity risk of those with two or more comorbidities was 
7.18 times higher (p=0.001). As FGSI increases, mor- 


tality risk increases 1.31 times (p<0.001); likewise, 
as UFGSI increases, the risk of mortality increases 
1.28 times (p<0.001). The mortality risk of patients 
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Sensitivity Specificity PPV NPV 
Cut-off value AUC (95% Cl is a 5 es 
ee P (%) (%) (%) (%) 
FGSI >8 0.78 (0.67-0.87) <0.001 71.43 73.68 42.86 90.32 
UFGSI >6 0.79 (0.68-0.89) <0.001 73.43 75 44.12 90.48 


FGSI: Fournier’s Gangrene Severity Index, UFGSI: Uludag Fournier’s Gangrene Severity Index, PPV: Positive predictive 


value, NPV: Negative predictive value, AUC: Area under the ROC curve. 


with hypotension is 6.07 times higher than those 
without (p=0.003). The mortality risk decreases as 
the platelet count increases (OR=0.995; p=0.020). 
However, it was not found significant in the mul- 
tivariate model (p=0.150). In the univariate model, 
the mortality risk of those hospitalized in the ICU 
was 16.5 times higher than those followed in the 
ward (p<0.001). In the multivariate model, this ratio 
was 6.47. Other variables were not statistically sig- 
nificant (p>0.050) (Table 3). 


The area under the ROC curve (AUC) value of the 
FGSI parameter was found as 0.78 to be statistically 
significant in estimating mortality (p<0.001). When 
the cut-off value was set as 8, the sensitivity was 
71.43% and the specificity was 73.68%. In estimat- 
ing mortality, the AUC value of the UFGSI parame- 
ter was found to be 0.79, as statistically significant 
(p<0.001). When the cut-off value was set as 6, the 
sensitivity was 73.43%, and the specificity was 75% 
(Table 4, Figure 1) 


Deep tissue cultures were obtained during the 
surgical operation in 75 (77%) patients and blood 
cultures in 39 (40%). E. coli was the most frequent 
microorganism isolated from both deep tissue and 
blood cultures (43%-42%); it was followed by En- 
terococcus spp. (18%) and Klebsiella pneumoniae (29%), 
which was also isolated from the blood. Tissue cul- 
tures revealed polymicrobial growth in 15 patients 
(20%). Figure 2 shows blood and tissue culture re- 
sults. The same bacteria grew in three patients’ 
blood and wound cultures; different growth was ob- 
served in one patient’s wound and blood cultures. 
Other patients with growth in blood culture did not 
have tissue culture. We found no relationship be- 
tween the growth in blood culture and mortality 
(p>0.05). Extended-spectrum beta-lactamase (ESBL) 
and ciprofloxacin resistance rates in E. coli were 
28% and 40%, respectively. The resistance rates in 
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Table 5. ESBL, ciprofloxacin and carbapenem resistance in 
Gram-negative bacillary by years. 


Hospitalization date 
Total 
2008-2012 | 2013-2018 

ESBL, n (%) 

ESBL negative 4 (80) 16 (50) 20 (54.1) 

ESBL positive 1 (20) 16 (50) 17 (45.9) 
Ciprofloxacin, n (%) 

Sensitive 2 (40) 19 (57.6) 21 (55.3) 

Resistance 3 (60) 14 (42.4) 17 (44.7) 
Carbapenem, n (%) 

Sensitive 5 (100) 32 (91.4) 37 (92.5) 

Resistance 0 (0) 3 (8.6) 3 (7.5) 


ESBL: Extended spectrum beta-lactamases. 
No statistical comparison was made due to the insufficient number of 
observations. 


qt I 
0.8 
0.6 
3 
2 
B= 
2 04 
5 k 
7) 
0.2 
(0) 
0 0.2 0.4 0.6 0.,8 1 
Specificity 
FGSI UFGSI Reference Line 


ROC: Receiver operating characteristic, FGSI: Fournier’s Gangrene 
Severity Index, UFGSI: Uludag Fournier’s Gangrene Severity Index. 


Figure 1. ROC curve graph of FGSI and UFGSI parameters. 
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Microorganisms 


® Deep tissue culture §§ Blood culture 
Figure 2. Microorganisms from deep tissue and blood cultures. 
gram-negative bacilli according to years are given 


in Table 5. In addition, the ampicillin resistance rate 
was 45% in Enterococcus spp. 


In order of frequency, drug combination preferenc- 
es were as follows: piperacillin-tazobactam- teico- 
planin (13%), imipenem-teicoplanin (49%), ceftriax- 
one or cefepime-metronidazole (26%) and ciproflox- 
acin-metronidazole (6%). During treatment, 10% 
of patients underwent de-escalation according to 
culture results, ertapenem, ampicillin-sulbactam, 
trimethoprim-sulfamethoxazole, cefepime-metro- 
nidazole, ciprofloxacin-metronidazole were used. 
Although culture results revealed sensitive growth 
in 25% (n=12) of patients, no alteration in treatment 
was made. 


DISCUSSION 
FG is a relatively rare disease with high mortality 
and morbidity rates with male predominance (8). 
However, our study group included 72 (74%) male 
and 25 (26%) female patients. Interestingly, the fe- 
male ratio was slightly higher in our study group. 
Sparenborg et al. reported only one female out of 
42 patients with FG (9). Eke reported a 1/10 female/ 
male ratio in an analysis including 1726 patients 
published between 1950 and 1999 and noted the 
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gradual increase in the incidence among women 
(10). Canbaz et al. reported 33.3% females of the to- 
tal 18 patients with FG, which is similar to our rates 
(11). According to findings, women may be vulner- 
able to FG. In addition, some authors argued that 
the female sex carries risks for mortality (12, 13). In 
this study, the mortality rates in females and males 
were 28% and 19.4%, respectively. The difference 
was not statistically significant despite relatively 
higher mortality rates in female patients (p=0.265). 


The mean age of patients in our study group was 
56.03413.92 years which was compatible with the 
reported data (3, 14). We observed that survived pa- 
tients had a lower mean age, but it was not statisti- 
cally significant (p=0.08). Older age alone may pose 
a risk for higher incidence; however, its association 
with mortality is controversial (8). Previous data 
supported our results that older age alone is not a 
risk for mortality (2, 15, 16). 


Comorbid diseases essentially carry the risk for FG 
and mortality. Some predisposing factors, such as 
DM, immunodeficiencies, and alcohol intake, con- 
tribute to the microenvironment that eases the 
emergence of infection (17). Goh et al. found DM in 
44.5% of 1463 patients with FG and reported that 
DM was the most accompanying disorder (18). Sev- 
eral studies revealed an association between FG 
and DM (19, 20). Similarly, 44.3% of our patients 
had DM. However, as an essential predisposing fac- 
tor for FG, the aggravating effects of DM on mortal- 
ity are unclear. We found no statistically significant 
difference regarding DM presence between survi- 
vors and non-survivors patients with FG (p=0.925). 
As in the study of Wong et al., 14% of our patients 
had two or more comorbidities which we associated 
with mortality (p=0.002) (21). 


Hypotension was higher in non-survivors, which 
was Statistically significant (p=0.003). It is a crucial 
finding of hemodynamic instability, especially as 
a clinical parameter for sepsis/septic shock in pa- 
tients with infection (24). Therefore, the initial eval- 
uation of these patients should verify hypotension. 
In this study, the need for ICU was significantly 
higher in non-survivors; in the univariate model, 
the mortality risk of those hospitalized in the ICU 
was 16.5 times higher than those followed in the 
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ward (p<0.001). In the multivariate model, this ra- 
tio was 6.486. Patients with FG may need intensive 
care during hospitalization and post-surgery. Also, 
thrombocytopenia is a common laboratory finding 
in sepsis. A platelet count <100,000/mm+? was found 
to be an early prognostic marker of 28-day mortality 
in a study including 1486 patients with septic shock 
(25). Similarly, thrombocytopenia was significantly 
higher, particularly in non-survivors (p=0.016). In 
the univariate model, the mortality risk decreased 
as the platelet count increased (p=0.020), whereas 
WBC and CRP did not differ in both survivors and 
non-survivors (p=0.560, p=0.417). 


Despite technological innovations and gained ex- 
perience, FG still has higher mortality rates. Ear- 
lier debridement and broad-spectrum antibiotics 
are essential in decreasing mortality rates (1, 8, 
21). Some authors reported a series revealing ap- 
proximately 90% mortality rate (22). We found the 
mortality rate as 21.6%. FGSI and UFGSI scores are 
often used to predict severity (4, 5). FGSI is the most 
frequently used scoring system, with 65%-88% sen- 
sitivity and 70%-100% specificity (23). All of our pa- 
tients were evaluated using both scoring systems, 
and both FGSI and UFGSI scores were statistically 
significantly higher in non-survivor patients than 
in survivors (p<0.001). When the cut-off value of the 
FGSI score was 8, its sensitivity was 71.43%, and its 
specificity was 73.68%. When the cut-off value of 
the UFGSI score was 6, the sensitivity was 73.43%, 
and the specificity was 75%. We concluded that 
both scoring systems were beneficial in predicting 
mortality risk, management of expectations, and 
developing a therapeutic approach. 


Additionally, a LRINEC score of 26 should raise the 
suspicion of necrotizing fasciitis in patients with se- 
vere soft tissue infections (6). However, it does not 
exclude necrotizing fasciitis in patients with low- 
risk scores (8). In our study, 42% of patients had a 
LRINEC score above 6, which was not associated 
with mortality. Since the sensitivity of the LRINEC 
score is limited, it should not be used alone in clin- 
ical decision-making to diagnose FG (8). 


Etiologically, FG typically originates from an anorec- 
tal region, followed by the genitourinary system (1, 
8, 10). Of our patients with FG, 55.7% had a urogen- 
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ital origin. Although some authors reported higher 
mortality rates in patients with perianal origin (10, 
26), we observed no significant relationship between 
the etiological origin of FG and mortality (p=0.418). 
The immediate and repeated surgical debridement 
to remove necrotizing and infected tissues is of vi- 
tal importance (3, 27). All 97 patients in this study 
underwent surgical debridement; the median num- 
ber of surgical attempts was one (1-21). Moreover, 
16 patients (17%) underwent colostomy; the rates of 
both debridement and colostomy procedures were 
similar to those in previous studies (27). 


Obtaining deep tissue cultures during debride- 
ment is essential to identify responsible micro- 
organisms. We obtained deep tissue in 77% and 
blood cultures in 40% of our patients during sur- 
gery. According to a study, the most frequently en- 
countered microorganisms are the normal bacte- 
rial flora of the perineal and genital regions (10). 
Typically, these are aerobic microorganisms, such 
as E. coli and K. pneumoniae, and anaerobic micro- 
organisms, such as Bacteroides fragilis and Clostridi- 
um spp. (27). In addition, Vibrio spp., Staphylococcus 
spp., Streptococcus spp., Enterococcus spp., Pseudo- 
monas spp., Proteus spp., and Corynebacterium spp. 
may be isolated (28). E. coli was the most frequent 
microorganism isolated from both deep tissue and 
blood cultures (43%-42%); it was followed by En- 
terococcus spp. (18%) from tissue and K. pneumoniae 
(29%) from blood cultures. Cultures from deep tis- 
sue in 15 out of 75 patients (20%) resulted in poly- 
microbial growth. Louro et al. reported Staphylococ- 
cus aureus as the most frequently isolated microor- 
ganism (46.7%) (29). The extensive distribution of 
these responsible pathogens is valuable in predict- 
ing hospitals’ spectrum of microorganisms and re- 
sistance. The ESBL and resistance rates to cipro- 
floxacin in E. coli were 28% and 40%, respectively, 
whereas ampicillin resistance in Enterococcus spp. 
was 45%. The rate of ESBL in Gram-negative bacilli 
was found to be 50%, being very high between 2013 
and 2018 compared to previous years. Resistance 
to antimicrobials is a global healthcare challenge 
(30); therefore, antibiotic treatment of FG should 
cover most potential pathogens with broad-spec- 
trum antimicrobial agents (1, 7, 8). During treat- 
ment, 10% of patients underwent de-escalation 
according to culture results. De-escalation follow- 
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ing the detection of a responsible pathogen pre- 
vents unnecessary drug use and the emergence of 
resistance (8, 30). Because of the high ESBL rate in 
our study, empiric treatment should include car- 
bapenems and de-escalation should be decided 
according to the culture results. 


We concluded that the FGSI and UFGSI scores 
might be useful in predicting mortality, and the 
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management of FG requires a multidisciplinary 
approach. Empiric treatment should include car- 
bapenems, and de-escalation should be considered 
once getting the culture results. We recommend 
that authors from different centers report their 
experiences to identify the ideal treatment and its 
consequences. 
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